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Studies on the Dyeing Properties of Fibers by Natural Dyes (XXV) 
-The Effect of Monocarboxylic Acid Addition on the Color of the Extracted 
Solution of Cochineal in Animal Dyesー
Etsuko KASHINO and Mizuho UEDA 
Cochineal colorant consists in Coccuscacti L of insect， and it is safe to use in life. As a 
fundamental study on the rational dyeing fiber by Cochineal dye， the color change of extracted 
Cochineal in initial each pH by addition of various acids with a state of standing 20-30t 
were investigated by means of the chromaticity consists of L.， a.， b・inuniform color scale 
system. Four additives of methanoic acid， ethanoic acid， propanoic acid， n-butanoic acid as 
monocarboxylic acids were used. The detailed initial pH were prepared for each pHO. 2 by every 
monocarboxylic acids. Cochineal solutions were extracted for 1 from to 56 days. 
In conclusion， the lightness L. value of chromaticity decreased with increased of出eprogress 
of 1 from to 56 days in additive of monocarboxylic acids. The a.， b. value of chromaticity in 
initial pH2. 0....pH2. 8 by monocarboxylic acids haven't changed with the progress of 1 from to 56 
days， and them of chromaticity in initial pH3. 0--pH4. 0 by monocarboxylic acids have changed 
with the progress of 1 from to 56 days and by a kind of monocaruboxylic acids. The sharp 
fluctuations of lightness L. value of chromaticity agree with the sharp fluctuations of the pH出at































































































1 4 7 14 21 n 42 56 
days 
Fig.l Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH2. 0 by 
addition of monocarboxlic acids and water 







































1 4 7 14 21 28 42 56 
days 
Fig.2 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH2. 2 by 
addition of monocarboxlic acids and water 






















1 4 7 14 21 28 42 56 
days 
Fig.3 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH3. 0 by 
addition of monocarboxlic acids and water 










1 4 7 14 21 28 42 弱
days 
Fig.4 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH3.2 by 
addition of monocarboxlic acids and water 
only (initial pH5. 7) at the time-course 
(20-30t. 10g/L) 
-13ー





















1 4 7 14 21 28 42 弱
days 
Fig.5 Psychometric lightness (L.) of extracted 
Cochineal solution in initial pH3. 4 by 
addition of monocarboxlic acids and water 












1 4 7 14 21 28 42 翁
days 
Fig.6 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH3. 6 by 
addition of monocarboxlic acids and water 




































1 4 7 14 21 28 42 弱
days 
Fig.7 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH3. 8 by 
addition of monocarboxlic acids and water 












1 4 7 14 21 28 42 56 
days 
Fig . 8 Psychometric lightness (L・)of extracted 
Cochineal solution in initial pH4.0 by 
addition of monocarboxlic acids and water 





























































pH3.6， b.値は初期値pH2.0から pH3.6. 7 
日抽出でのf値は.初期値pH2.0から pH3.6，
V値は初期値pH2.0から pH3.4， 14日抽出で




むPsychometric chroma coordinates (a.，b・)of extracted Cochinea1 solution in initia1 each pH by addition of monocarboxilic acids at time-course 
(2D-30'C， 10g/L) 
Additives 取で 1day 4days 7days 14days 21days 28days 42days 56days a - b. a - b. a - b. a - b. a . b. a . b. a . b. a . b. 
water 5.7 61.82 81.09 61.35 70.81 45.29 54.54 39.33 48.52 35.70 43.91 35.08 42.14 30.90 34.33 21.37 22.61 
2.0 58.51 99.90 58.87 95.63 59.22 90.00 59.32 89.14 59.42 88.48 59.52 87.69 60.98 88.31 61.50 89.72 
2.2 59.75 100.27 60.11 97.71 60.47 95.74 61.54 94.31 61.60 94.13 61.67 93.86 61.74 93.59 62.04 94.99 
2.4 61.28 105.19 62.34 100.96 62.39 100.58 62.43 99.17 62.47 98.50 62.49 97.58 62.50 96.65 62.58 97.37 
2.6 62.72 107.51 63.22 102.27 63.35 102.06 63.43 101.86 63.51 100.47 63.60 99.74 63.68 98.95 63.77 98.57 
methanoic 2.8 62.94 108.09 63.50 100.61 64.34 98.30 64.46 98.04 64.58 98.13 64.70 97.99 64.83 97.52 64.96 94.53 
acid 3.0 63.16 101.28 63.78 97.25 64.21 94.77 59.25 7.61 54.29 73.87 25.46 25.96 17.70 19.65 
15.27 18.92 
3.2 63.38 100.24 63.28 92.21 61.55 84.13 50.98 58.06 34.24 40.50 24.63 25.25 18.44 18.62 15.68 18.90 
3.4 63.42 98.71 62.78 90.14 60.63 81.21 30.86 31.28 27.18 26.20 23.80 24.54 19.18 22.94 16.09 18.88 
3.6 63.46 97.42 62.28 83.58 45.63 48.46 28.47 27.47 26.11 36.12 22.97 23.82 19.92 23.22 16.50 17.82 
3.8 63.50 95.96 47.74 52.53 32.77 33.27 25.56 25.14 25.45 24.77 22.14 23.53 20.66 23.73 16.91 17.76 
4.0 63.54 91.83 37.59 36.53 28.18 28.45 22.70 24.44 21.79 23.08 21.32 23.04 21.42 23.24 17.33 17.∞ 
2.0 61.52 95.91 62.17 88.55 62.82 81.19 62.84 80.24 62.85 79.19 62.97 79.00 62.81 78.64 61.61 76.62 
2.2 61.65 99.78 62.25 99.50 62.84 93.40 62.85 91.32 63.15 90.94 63.42 89.81 63.38 88.85 62.64 88.59 
2.4 61.77 103.65 62.32 103.28 62.86 96.51 62.85 95.36 63.45 95.07 63.87 94.43 63.95 93.66 63.64 92.54 
2.6 61.82 104.24 62.35 104.23 62.88 99.62 63.08 99.39 63.75 99.19 64.32 99.04 64.52 98.70 64.35 96.49 
ethanoic 2.8 61.95 108.78 62.42 105.26 62.89 99.99 63.31 99.47 64.05 99.29 64.77 99.11 
65.09 98.95 65.23 97.22 
acid 3.0 62.07 107.32 62.49 104.93 62.90 96.61 63.46 
96.51 64.36 96.42 65.26 96.41 65.69 96.84 65.90 95.38 
3.2 62.19 107.28 62.69 99.22 63.19 92.59 64.57 92.22 64.63 91.74 65.34 91.23 65.71 91.1 66.86 90.86 
3.4 63.70 107.06 63.93 95.16 64.15 88.36 65.16 87.89 65.41 87.06 65.67 83.53 64.58 79.69 52.84 57.39 
3.6 64.57 99.14 63.37 92.18 62.17 81.99 55.17 65.36 37.55 25.80 26.55 20.80 15.53 18.24 14.61 14.42 
3.8 65.30 98.27 62.42 89.49 59.53 75.54 30.67 35.33 24.76 25.06 22.44 17.84 14.41 17.79 13.50 13.55 
4.0 65.63 95.65 62.24 75.85 35.73 34.91 28.34 29.25 21.25 24.75 18.34 17.51 13.30 17.33 12.38 12.69 
2.0 59.46 7.08 58.85 73.87 56.51 73.20 53.90 67.48 49.29 63.97 47.50 60.29 45.32 59.01 43.22 53.65 
2.2 62.70 88.68 62.35 86.42 62.00 83.17 61.31 80.10 58.03 75.51 57.51 75.22 56.15 71.79 54.56 70.12 
2.4 63.05 98.41 63.03 97.61 63.01 96.81 62.97 94.60 62.15 89.50 62.09 88.78 61.63 87.45 61.02 85.95 
2.6 64.64 1∞.50 64.41 99.95 64.13 99.63 63.85 98.33 63.56 97.03 62.41 96.34 61.94 94.96 61.48 94.14 
propanolc 2.8 64.75 102.58 64.73 102.28 64.72 102.08 65.03 101.88 65.34 99.56 65.16 99.38 
64.27 97.55 63.47 95.72 
acid 3.0 64.85 104.34 66.61 101.66 68.18 99.53 68.25 98.97 68.31 98.62 
68.90 97.79 65.21 92.74 64.96 90.51 
3.2 65.09 103.46 67.89 99.66 68.43 97.71 68.53 96.06 68.62 95.45 68.71 93.89 64.92 89.39 64.24 88.26 
3.4 65.27 100.86 67.99 94.67 68.68 92.08 68.79 89.75 68.27 89.66 68.25 88.13 64.75 82.31 63.61 81.04 
3.6 66.21 98.09 68.02 91.55 68.56 89.51 68.47 87.56 65.78 83.60 53.36 66.38 39.81 39.48 18.12 19.73 
3.8 66.00 95.35 67.95 89.44 63.13 82.65 45.55 44.10 33.72 35.56 25.44 27.31 20.28 21.84 13.17 16.44 
4.0 65.78 89.73 65.26 80.45 49.00 78.76 30.75 30.44 25.77 28.32 21.09 23.01 16.95 17.81 11.68 14.15 
2.0 59.56 81.28 59.69 79.45 59.81 7.62 58.67 75.21 57.54 72.80 55.40 70.39 52.82 68.20 50.24 67.17 
2.2 60.02 83.41 60.27 82.21 61.52 79.12 61.07 74.43 57.96 73.74 55.80 72.72 55.32 71.69 53.04 70.66 
2.4 60.74 95.47 62.79 91.09 63.83 89.38 63.47 87.96 60.10 86.54 58.82 84.73 57.82 84.07 55.88 83.65 
2.6 61.45 102.42 64.60 102.09 65.83 101.76 64.87 100.23 62.32 98.15 61.84 95.38 60.36 92.22 58.69 92.07 
n-butanoic 2.8 61.77 104.53 65.53 103.12 66.60 102.36 66.25 1∞.46 65.90 98.55 64.85 96.39 62.82 95.57 61.50 92.14 
acid 3.0 62.40 104.04 65.99 101.38 66.86 98.71 66.85 97.48 66.05 96.51 
65.33 94.08 65.32 93.10 64.28 90.94 
3.2 62.74 103.84 66.44 101.13 67.27 98.41 68.58 96.76 68.08 94.35 66.14 91.24 65.65 90.83 64.69 88.38 
3.4 62.84 103.61 66.62 100.91 68.55 91.25 68.61 90.80 68.30 87.70 66.35 84.79 65.99 83.58 65.37 82.54 
3.6 62.93 102.86 67.19 100.70 67.62 90.41 68.11 89.82 68.00 86.92 65.85 84.09 65.30 83.13 64.86 82.01 
3.8 63.21 101.28 67.30 100.49 64.75 82.∞ 39.20 37.70 27.30 25.87 23.99 25.02 17.86 20.68 16.59 20.68 
4.0 63.26 99.70 67.04 98.94 48.48 51.13 32.92 31.37 24.56 24.99 22.99 24.50 15.01 19.56 14.∞ 19.43 
Table 1 
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Table 2 pH of extracted Cochineal solution in initial each pH by addition of monocarboxilic acids at 
time-course (10g/L) 
除て DH of extracted Cochineal solution Additives 1day 4days 7days 
water 5.7 4.50 4.52 4.86 
2.0 2.09 2.11 2.11 
2.2 2.33 2.34 2.35 
2.4 2.62 2.64 2.65 
2.6 2.89 2.94 2.95 
methanoic 2.8 3.18 3.24 3.24 
acid 3.0 3.44 3.53 3.58 
3.2 3.78 3.88 3.96 
3.4 4.03 4.10 4.20 
3.6 4.21 4.39 5.08 
3.8 4.34 4.85 5.38 
4.0 4.46 5.30 5.43 
2.0 2.17 2.17 2.18 
2.2 2.41 2.42 2.43 
2.4 2.62 2.65 2.66 
2.6 2.89 2.93 2.95 
ethanoic 2.8 3.16 3.21 3.23 
acid 3.0 3.36 3.40 3.41 
3.2 3.66 3.70 3.71 
3.4 3.93 3.96 3.95 
3.6 4.16 4.19 4.19 
3.8 4.28 4.30 4.39 
4.0 4.46 4.56 5.12 
2.0 2.27 2.27 2.29 
2.2 2.41 2.42 2.43 
2.4 2.66 2.68 2.72 
2.6 2.92 2.94 2.96 
propanolc 2.8 3.19 3.24 3.26 
3.0 3.43 3.49 3.50 acid 
3.2 3.73 3.73 3.73 
3.4 3.94 3.96 3.97 
3.6 4.16 4.18 4.19 
3.8 4.28 4.32 4.35 
4.0 4.45 4.51 5.11 
2.0 2.29 2.29 2.30 
2.2 2.45 2.45 2.47 
2.4 2.65 2.66 2.66 
2.6 2.90 2.91 2.94 
n-butanoic 2.8 3.15 3.17 3.20 
acid 3.0 3.43 3.45 3.45 
3.2 3.72 3.73 3.73 
3.4 4.00 4.00 4.00 
3.6 4.17 4.17 4.16 
3.8 4.33 4.32 4.36 






14days 21days 28days 42days 56days I 
5.75 6.42 7.15 7.44 7.54 
2.11 2.12 2.13 2.11 2.12 I 
2.35 2.35 2.37 2.35 2.35 
2.66 2.66 2.66 2.65 2.66 
2.96 2.96 2.97 2.96 2.97 
3.26 3.26 3.27 3.26 3.67 
4.18 4.83 6.49 6.91 7.12 
4.75 5.61 6.58 7.00 7.21 
5.43 6.13 6.58 7.08 7.36 
5.93 6.26 6.63 7.13 7.39 
6.03 6.33 6.56 6.86 7.10 
6.11 6.21 6.54 6.76 7.05 
2.17 2.17 2.19 2.17 2.19 
2.42 2.42 2.43 2.43 2.44 
2.66 2.66 2.66 2.66 2.68 
2.95 2.95 2.96 2.95 2.97 
3.23 3.23 3.23 3.23 3.24 
3.42 3.42 3.42 3.42 3.42 
3.72 3.70 3.70 3.69 3.69 
3.95 3.96 3.93 4.06 4.91 
4.52 5.85 6.36 7.21 7.44 
5.69 6.50 6.98 7.60 7.65 
5.88 6.24 6.72 7.38 7.44 
2.29 2.29 2.29 2.29 2.30 
2.44 2.44 2.44 2.44 2.44 
2.72 2.71 2.69 2.71 2.71 
2.98 2.98 2.97 2.97 2.96 
3.26 3.26 3.24 3.26 3.25 
3.51 3.51 3.52 3.51 3.51 
3.73 3.73 3.73 3.73 3.73 
3.97 3.97 3.97 3.96 3.94 
4.18 4.18 4.18 5.87 6.63 
5.62 5.99 6.31 6.72 6.94 
5.81 6.22 6.56 6.99 7.18 
2.33 2.33 2.32 2.33 2.33 
2.48 2.48 2.48 2.49 2.48 
2.67 2.67 2.67 2.68 2.65 
2.94 2.94 2.93 2.94 2.93 
3.21 3.21 3.20 3.20 3.20 
3.45 3.45 3.44 3.45 3.44 
3.73 3.73 3.71 3.71 3.70 
3.99 3.97 3.96 3.96 3.93 
4.09 4.06 4.03 4.03 3.95 
5.65 6.05 6.37 6.73 7.46 
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